There have been a number of observational surprises with respect to galactic dark matter-to-visible matter ratios. These surprises confirm our continued lack of understanding of the fundamental nature of dark matter. Because of their apparent close ties with galactic gravitational entropy, at least four recent observations appear to provide the first evidence in support of Verlinde's theory of gravity, dark energy and dark matter as emergent properties. They also appear to correlate with Roger Penrose's gravitational entropy concept, as well as entropy defined in the Flat Space Cosmology (FSC) model. Given the observational support, two different testable versions of a "Dark Matter Index" (DMI) are introduced in this paper, and its utility is discussed in terms of potentially achieving a better understanding of the fundamental nature of dark matter.
Introduction and Background
Recent observations have shown a distant exceedingly diffuse galaxy (NGC 1052-DF2) with no discernable dark matter whatsoever [1] . A second report indicates the virial volume of the Milky Way galaxy to have a dark matter-to-visible matter ratio of 23.074-to-1 [2] [3] .
Roger Penrose, in his new book [4] , introduces the concept of gravitational entropy on pages 256-258. In sharp contrast to entropy of an ideal gas, gravitational and cosmological entropy increases with the ongoing clustering of stars and galaxies. Thus, as Penrose pointed out, black holes (especially supermassive black holes) become huge repositories of total cosmic entropy over the great span of cosmic time. Furthermore, as detailed in "Clues to the Fundamental Nature of Gravity, Dark Energy and Dark Matter" [5] , there appears to be a deep Journal of Modern Physics connection within the Flat Space Cosmology (FSC) model between gravity and cosmic entropy. Thus, FSC appears to be the cosmological model correlate to Verlinde's theory that gravity is an emergent property [6] [7] . The obvious implication, as discussed in the FSC "Clues" paper, is that if gravity is indeed an emergent property, dark energy and dark matter would also likely be emergent properties. If such were the case, dark energy could well be an emergent property of the cosmic system as a whole, and "dark matter" could well be an emergent property of the galactic visible matter. Recently, Verlinde's theory as it may pertain to dark matter, was tested by Brouwer, et al. [8] . Their apparent lensing excess surface density (ESD) analysis of 33,613 galaxies provided the first observational support that Verlinde's theory appears to be correct with respect to galactic dark matter.
Given this observational support for Verlinde's theory, and the apparent deep connections between cosmic entropy and gravity, dark energy and dark matter in FSC, the two additional dark matter observations mentioned in the first paragraph of this paper take on a new significance. This is because they may provide evidence that dark matter observations are closely linked with galactic gravitational entropy. Could it be that the absence of apparent dark matter in the distant and exceedingly diffuse (i.e., gravitationally young) NCG 1052-DF2 galaxy is because it has an exceedingly low gravitational entropy? And could it be that the relative abundance of dark matter in the relatively compact, dense and gravitationally mature Milky Way galaxy (including of course its supermassive black hole), is because it has a high gravitational entropy? If indeed Penrose's concept of gravitational entropy is correct, the answer would seem to be an emphatic "yes!" These additional observations of dark matter in the form of dark matter-to-visible matter ratios of zero and approximately 23-to-1, respectively, would appear to provide the second and third observations in support of Verlinde's theory, and of FSC as an emergent gravity cosmological model. Furthermore, the recent report [9] that dark matter appears to be relatively scarce in the massive star-forming galaxies at high redshifts would appear to be the fourth observation in support of Verlinde's theory and the FSC model presented in the "Clues" paper.
Recommended Dark Matter Index with Discussion
It is not always easy to quantify the amount of dark matter within a particular galaxy and its dark matter halo. Gravitational lensing, for instance, can be a hit-or-miss proposition, depending upon the alignment of more distant galaxies. 
Summary and Conclusions
There have been a number of observational surprises with respect to galactic dark matter-to-visible matter ratios. These surprises confirm our continued lack of understanding of the fundamental nature of dark matter. Because of their apparent close ties with galactic gravitational entropy, at least four recent observations appear to provide the first evidence in support of Verlinde's theory of gravity, dark energy and dark matter as emergent properties. They also appear to correlate with Roger Penrose's gravitational entropy concept, as well as entropy defined in the Flat Space Cosmology (FSC) model. Given the observational support, two different testable versions of a "Dark Matter Index" (DMI) are introduced in this paper, and its utility is discussed in terms of potentially achieving a better understanding of the fundamental nature of dark matter.
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